Abstract. The traditional compressed sensing ISAR imaging algorithm is based on row and column stacking, the image matrix is arranged as a long vector, and then a one-dimensional compressed sensing method is used to obtain the sparse representation of the target image. The biggest problem with traditional methods is that the stacked vectors are so large that the measurement matrices are large, making the algorithms very time-consuming. In addition, the traditional algorithm in the real domain, so in the processing of ISAR imaging data, need to complex measurement matrix diagonalization of real processing results such that the expected circular constraint space into square constraint space, increases the range of spatial constraints will inevitably increase the algorithm error. In this paper, a complex domain compressed sensing algorithm for two-dimensional space is proposed. The processing result proves the feasibility of the algorithm.
Introduction
For ISAR conventional imaging methods, to make the target extent in the down-range and cross-rang unambiguous, frequency step and angle step are subject to Nyqusit sampling theorem restrictions. Under the constraints, the information acquisition, storage, transmission and processing has become one of the main bottleneck that affect the further development of the field of information processing. With Nyqusit sampling is different, compressed sensing (CS) theory of [1] does not directly measure the signal itself, but by using the constructed observation matrix Φ, the sparse or compressible high-dimensional signal is projected onto a lower dimensional projection space, and the measured value is the projection of signal from the high dimensional space to the lower dimensional space. In this way, the theory of compressed sensing information dimension contained in the high dimensional data based on far less than the data dimension, put the sampling into information, the sampling and compression to achieve together, thereby reducing the sampling rate, data storage and transmission costs. This theory has been raised since 2006, with its advantages in sampling attracted wide attention and research, there are examples of its application in image processing, radar detection, medical imaging and pattern recognition, but the use of the compressed sensing algorithm based on one-dimensional vector, compared with the classical algorithms, such as orthogonal matching pursuit algorithm (OMP), basis pursuit de-noising algorithm (BPDN), interior point method and gradient projection method [2, 3] .
The essence of ISAR imaging is the use of the target in high frequency or microwave band to be the target scattering center model which represents [4] , according to the experience of distribution of scattering centers on the space is sparse, with the precondition of compressed sensing theory description. The compressed sensing method can construct the target image using less original data, so ISAR imaging based on compressed sensing can not only solve the acquisition of large amounts of data to the system to bring pressure, but also on the amount of data is obtained at the same time resolution is higher than the traditional imaging method. Since Baraniuk [5] and others first introduced compressed sensing into high resolution radar in 2007 in Rice University, the application of CS theory in radar imaging has attracted more and more attention, and the corresponding basic research has been carried out gradually. In 2009, Herman [6] and others research high resolution radar based on CS theory by numerical simulation, the effect of modeling scene of transmitting signals to a generalized linear operator, the proposed method overcomes the shortcomings of the traditional radar ambiguity function and time-frequency uncertainty principle of target range and velocity resolution limit, and makes possible that obtains both target distance and Doppler super-resolution at the same time with mono-pulse radar. In recent years, ISAR imaging algorithm based on compressed sensing gradually to the research and development of fine, from sparse representation to implement [7] , from sparse frequency sampling [8] to sparse aperture sampling [9] , and then to the two dimensions are sparse, and then to the autofocus algorithm [10] , and then directly into the two-dimensional matrix reconstruction algorithm [11] .
Method Representation
The target after motion compensation can be equivalent to the turntable target, as shown in figure1. Referring to Figure 1 , in the test process, the target to be measured is fixed on the turntable and rotates uniformly with the turntable. Based on the theory of high frequency scattering, the target RCS can be represented as a vector superposition of some local scattering sources, as follows.
At small angles (within 15º) of observation conditions, cos 1
Order 2
The target area can be represented as a two-dimensional grid of Q P  , typically Q M  , 
Using a matrix to represent (4) as
In the actual process, we firstly set the size of the image (namely the observation area) 
The RCS expression is changed to the lower form.
where
The image area Q P    is sparse, i.e., most of the points in A are relatively very little can be ignored, so we can use compressed sensing method to reconstruct the echo data, namely sweep-frequency RCS measurement data, so as to reduce the measurement RCS. The problem to be solved can be expressed as the following optimization formula. arg min
This is 1 l regularized least squared programming, and can be transformed into a basis pursuit de-noising (BPDN) problem, in which the larger the  is, the less sparse it is.
Method Verified
From the comparison of traditional and one-dimensional compressive sensing methods, two-dimensional compressed sensing methods, imaging, and reconstruction results and the original data to verify the comparison.
Conditions
Target: a stealth aircraft model; Frequency: 2.375 to 2.625GHz, 51 points, theoretical unambiguous down-range window 30m; Azimuth: -2 degrees to 2 degrees, 41 points, theoretical unambiguous cross-range window 34.35m. Comparing the above results, we can see that the compressed sensing imaging method can greatly reduce the amount of imaging needed to ensure the quality of radar imaging. In addition, compared with the one-dimensional compression sensing algorithm, the time consuming of the two-dimensional compressed sensing method can be shortened several tens of times, and the reconstruction success rate has also been improved.
Conclusion
The proposed two-dimensional complex domain compressed sensing algorithm reduces the time of compressed sensing ISAR imaging to less than a few minutes, making it possible for large-scale engineering applications. The method also proves that the ISAR imaging has higher resolution using compressed sensing in the same bandwidth and angle range.
